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Extracranial carotid aneurysm related to pregnancy
P. C. Gupta, MS, N. Madhavilatha, MS, J. Venkateshwarlu, MD, and A. Sudha, MD, Hyderabad,
Andhra Pradesh, India
Carotid aneurysms are rare, and pregnancy-related carotid aneurysms are rarer still. We report the case of an extracranial
carotid aneurysm related to pregnancy. It was noted in the 20th week of gestation, and was uncomplicated. Surgery was
successfully performed urgently to preempt embolism or rupture. The patient had a full-term normal delivery. The graft
is patent, and the patient has no symptoms at 28-month follow-up. To the best of our knowledge, this case represents the
first successful repair of an extracranial carotid aneurysm during pregnancy. (J Vasc Surg 2004;40:375-8.)Arterial rupture is a common cause of maternal death.
The increased tendency for aneurysms to develop or rup-
ture during pregnancy suggests that hemodynamic, hor-
monal, and other physiologic changes of pregnancy may
have a role in their formation. More than 50% of ruptured
aneurysms in women younger than 40 years are pregnancy-
related.1,2 To our knowledge, a true aneurysm of the
extracranial carotid artery and its repair during pregnancy
has not been reported. We report the successful repair of a
large uncomplicated carotid bifurcation aneurysm related
to pregnancy.
CASE REPORT
A 32-year-old woman in the 20th week of her first pregnancy
had a mass on the right side of the neck of 1 month’s duration. It
was associated with dull pain. There was no history of trauma,
fever, or neurologic symptoms. Examination revealed a 5  3-cm
pulsating mass in the right anterior triangle of the neck (Fig 1).
There were no neurologic deficits. The patient did not have
diabetes or hypertension, did not use tobacco, and had a normal
lipid profile.
A duplex scan showed fusiform dilatation of the common
carotid artery (CCA) and extension of the aneurysm to the internal
carotid artery (ICA) and external carotid artery (ECA), with mural
thrombus. The aneurysm was 3 cm in its maximum diameter. The
diagnosis was confirmed at angiography (Fig 2).
The patient was taken to surgery on an urgent basis with the
goal of graft replacement to prevent rupture and distal embolism.
The aneurysm was about 5 cm long and 3 cm in diameter. It
extended beyond the carotid bifurcation to involve about 1 cm of
both the ICA and ECA. The walls of the CCA and the aneurysm
were grossly thickened and densely adherent to the internal jugular
vein and vagus nerve. The ICA and ECA appeared normal beyond
the aneurysm. On opening the sac, mural thrombus was found.
The inner wall of the aneurysm beneath the thrombus was smooth.
There was no gross evidence of atherosclerosis or calcification. The
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doi:10.1016/j.jvs.2004.03.036ICA stump pressure was 54 mm Hg, with systemic systolic pressure
of 124 mm Hg, and a shunt was not used. The aneurysm was
replaced with a 6-mm expanded polytetrafluoroethylene (ePTFE)
graft (Gore Tex) between the CCA and ICA. The anastomosis was
end-to-end, with running 6-0 polypropylene suture. The ECA was
ligated. The sac was not excised, because of adhesions, and was
closed over the graft after taking a biopsy specimen.
At histopathologic analysis the intima was partly observed, and
was covered with red blood cells (Fig 3, A-D). The internal elastic
lamina was fragmented. The wall was thickened, with thick colla-
gen bundles replacing most of the smooth muscle fibers. Vasa
vasora and nerve fibers were surrounded by patchy infiltrates of
lymphocytes and plasma cells. Foci of hemorrhage were seen. The
adventitia showed hemorrhage and infiltration by lymphocytes and
plasma cells. There was no evidence of old hemorrhage or calcifi-
cation. Perivascular stromal tissues showed edema and mucinous
degeneration. Gram staining and Ziehl Neilson staining did not
reveal any microorganisms.
The patient had an uneventful recovery, except for mild hypo-
glossal nerve paresis, which resolved in 8 weeks. She had a normal
full-term vaginal delivery. At 28-month follow-up the graft was
patent, and no other aneurysms were present.
DISCUSSION
Carotid aneurysms are rare, and pregnancy-related ca-
rotid aneurysms are rarer still. The increased tendency of
aneurysms to develop or rupture during pregnancy sug-
gests that hemodynamic, hormonal, and other physiologic
changes of pregnancy may have a role in their formation.
Furthermore, Zucker et al3 found a doubling of plasma
levels of matrix metalloproteinase-2, a protease capable of
degrading both elastin and fibrillar collagen, in the latter
half of pregnancy. The true cause of aneurysms during
pregnancy is possibly multifactorial. Histopathologic
changes resemble cystic medial necrosis, with increased
mucopolysaccharides.4 We noted perivascular mucinous
degeneration in the aneurysm wall in our patient. During
pregnancy the arterial wall develops smooth muscle hyper-
plasia, fragmentation of internal elastic lamina, and loss of
elastic fiber alignment.5 This was true in our patient. Preg-
nancy-related aneurysms have been reported in most arter-
ies, including splenic, renal, hepatic, aortic, and cerebral
arteries.6-12 An ICA pseudoaneurysm appearing in the375
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operated on after 6 months.13 A true pregnancy-related
carotid aneurysm has not been reported earlier.
Most pregnancy-related aneurysms are noted, usually
after rupture, in the third trimester of pregnancy. In our
patient the superficial location of the aneurysm in the neck
resulted in early detection and timely surgery. The more
common presentations of carotid aneurysms include pres-
ence of a pulsatile mass in the neck, rupture, or thrombo-
embolic episodes. Smith et al14 reported a ruptured ICA
aneurysm in the postpartum period. The aneurysm had
developed possibly as a result of arterial degeneration from
neurofibromatosis.
Diagnosis of extracranial carotid aneurysms can be
made clinically with reasonable certainty. Radiologic inves-
tigations are needed to confirm the diagnosis, to determine
the extent of disease, and to plan therapy. While color
Doppler is a good method for confirming the diagnosis,
Fig 1. Clinical photograph shows the aneurysm on the right side
of the neck. conventional or digital subtraction angiography delineates
the lesion accurately. Newer methods such as magnetic
resonance angiography and computed tomography an-
giography are proving useful for determining extracranial
and intracranial carotid disease.14,15
Ligation was the initial therapeutic method; arterial
reconstruction is the standard procedure now. The proce-
dures include resection and end-to-end anastomosis, exci-
sion of saccular aneurysm and patching, transposition of the
proximal ECA onto the distal ICA, and use of interposition
grafts. In our patient we would have preferred autogenous
vein, but could not use it because the size of the saphenous
vein was barely 2 to 3 mm. Endovascular therapy in the
form of stent grafts16,17 and embolization18 of pseudoan-
eurysms have also been used successfully. In this patient we
decided against using a stent graft, because of possible
embolization of the mural thrombus.
While there are several reports of true aneurysms during
pregnancy and pseudoaneurysms of the ECA during preg-
nancy, this may perhaps be the first report of a true preg-
nancy-related extracranial carotid aneurysm detected and
successfully treated during pregnancy.
Fig 2. Digital subtraction angiograph shows aneurysmal dilata-
tion of the common carotid artery and origins of the internal and
external carotid arteries.
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